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INHERITANCE OF WHITE-SPOTTING IN BABBITS. 9 

and so were like the foundation stock. The young thus produced 
numbered 130 and fall into two distinct groups, each varying about a 
different mode. The two groups apparently do not overlap. Taking 
the mini mal class, grade 12, as on the line between them, there are 
65 individuals below this class and 64 above it. The former should be 
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heterozygotes like the young recorded in table 22. Their mean grade 
is very similar, 7.04 as against 7.28. The latter are evidently homozy- 
gous white like the young of table 19. They have a similar but slightly 
lower mean grade, viz, 15.56 as against 16.25. This result indicates a 
1 : 1 segregation of white and dark Dutch and that accordingly white 
and dark are allelomorphs. If so, an F 2 generation should show 
a 3 : 1 segregation. To test this point we may summarize from 
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male (6175) that was crossed with dark females was also crossed with 
self-colored (unspotted) females. (See table 27.) There were pro- 
duced 33 young, all showing a small amount of white-spotting, ranging 
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in grade from 1 to 3, mean 1.51 (see text figure 2, Fi, SxW). F* is 
somewhat puzzling in character. (See table 28 and text-figure 2.) 
Nearly 25 per cent of the 191 young recorded are extracted selfs, but 
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To test this matter, crosses of tan have been made with each of the 
other three, white, dark, and self. Tan was found to be allelomorphic 
with self in the black-and-tan race where it appeared (table 12), but 
self being a purely negative term (meaning as here used unspotted) 
one could not be sure in advance that self, as the allelomorph of 
different kinds of Dutch, would be one and the same thing in all 
cases. This would require demonstration. It is necessary, then, to 
ascertain first whether tan Dutch is an allelomorph of white and of 
dark. 

Crosses of tan with white have given the results shown in tables 26, 
28, and 29, and also graphically in text-figure 4. Fi is intermediate. 
F 2 is likewise interme- 
diate, but varies to or 
into the range of the 
uncrossed races with 
indications of segre- 
gation of modified tan 
and modified white 
individuals. The ab- 
sence of selfs in F 2 
shows white Dutch 
and tan Dutch to be 
allelomorphs. The 
back-cross with white 
(FiXW) produces in- 
dividuals varying (as 
expected) all the way 
from the Fi to the un- 
crossed white race, 
but with an apparent 
tendency to form ™* 6 ° 
modes on 10 and 15. 
These, it seems, represent the mutually modified modal conditions of 
the Fi and the white race. The extracted whites have their mode low- 
ered to 15, instead of on 16 or 17, as in the uncrossed white race; and 
the extracted Fi's have their mode advanced from grade 7 (in the orig- 
inal F/s) to grade 10. 

The races dark and tan are similar to each other in grade (see text- 
figure 5), but differ in the location of their unpigmented areas, as 
already explained. Dark has a wider collar and a darker head; tan 
has a narrower collar and a whiter head. Fi is nearly or completely 
self-colored, since dark tends to make the head pigmented and tan to 
make the collar pigmented. Consequently there is little space left 
unpigmented. F 2 is quite variable, some individuals being darker 
than either uncrossed race, while others are whiter. The range is from 
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Text-figure 4. 



INHERITANCE OF WHITE-SPOTTING IN RABBITS. 15 

esis white is dark plus tan. Therefore, white crossed with Ft should 
produce four kinds of zygotes: (a) dark and tan united with white 
(dark and tan), equivalent to homozygous white; (6) dark united 
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with white; (c) tan united with white; and (d) self (neither dark nor 
tan) united with white. The observed modal values of these four 
kinds of combinations are respectively, in terms of grades: (a) 16 
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TABLES. 

Table I. — Classification of generation 17, plus-selection s 



-19 r. 



Table 2,- Classification of generation 18, plus selection series. 
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Table 3. — Classification of generation 19, plus-selection series. 
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HEREDITY IN RABBITS, RATS, AND MICE. 
Table 4. — Classification of generation 80, •phis-selection series 



TABLE S. — Classification of generation 18, minus-selection st 



Table ^.— Classification of generation 19, minus-selection series. 



TABLES. 
Table 7. — ClatHfieation of generation tO, minus-selection s, 



Table 8. — Classification of generation SI, minus-selection eerUe. 



TABLES. 41 

Table 15. — Grade distribution of Ft young from the cross indicated in table IS. 



Table 17. — Grade distribution of young produced by second bock-cross does recorded tn 
table 16 and the same standard-bred buck, 8036 (tables 14 and 16). 



Table 18. — Grade distribution of young produced by Ft, back-cross and second back-cross 
does {tables 14-I6) mated with a back-cross buck, c?5167, grade 7 (table 14), 'on of 
c?500S{S). 
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Table 19. — Variation of the uncrossed "white" Dutch race. 



Table 20. — Variation of the uncrossed "dark" Dutch n 



Table 21. — Variation of the uncrossed "tan" Dutch race. 
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Table 23. — Grade distribution of the Fi young produced by the cro** of "while" with 
heterozygous "dark" Dutch. 



Taulk 24.— Grade distribution of the young produced by a 

self animals heterozygous for tan, 
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Table 28. — Grade distribution of the F t young from the several crones mode between tiu 
three type* of Dutch and between white Dutch and telf. 



Table 29. — Grade distribution of young produced by other crostet of Fi animate. 
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Tadlii 31. — Grade distribution of young sired by English male 2711, grade 4, generation 1, 
ancestor of all English in the selection series. 

A. Mother English. 



B. Mother Self. 



Table 32. — Grade distribution of young sired by English male 5086, grade 4\, generation 1 \. 

A. MOTHER English. 



Tuia 32, continued. 
B. Motheb Self. 



Tabu 33. — Grade distribution of ymmg sired by English male SS76, grade 4i, generation t \. 
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Tablb 34. — Grade dUtribution of young tired by Engliih male 5565, grade 4 i, generation B\. 



Table 38. — Grade distribution of young sired by English male 60TS, grtde 6, generation Si. 

A. MoteIb HiteroztoouB Enulihh. 



. MOTHEB HoUOITOOUS ESOUSH. 



C. MOTHKR SlLT. 



Table 10, continued. 

B. Mother Houoztooub English or Self. 



Table 41. — Grade distribution of young tired by English male 95S2, grade S, generation /,. 



Table 42. — Grade distribution of young sired by English male 9806, grade 6, generation B\. 
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Table 43. — Grade distribution of young sired by English male lilt, grade 5, generation S. 
A. Mother Hetehoztuoub English. 



. Moibir HoHocraooi English. 
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Tast.ii 45. — (hade distribution of young sired by homozygous English male 1173, grade 3\, 
generation 5. 

A. MOTHUR HeTTROETOOTJS ENGLISH. 



B. Mother Homoztoouh English. 



C. Motbbb Self. 



Table 46. — Summitry of young of selected heterozygous English males by heterozygous 

English female*. 



Table 47. — Line of advance in the selection experiment with heterozygous English males. 



Sire. 


No. of 

gygoua 
young. 


Mean of 

lygous 
young. 


No. of 
young. 


Mean of 
young. 


Advance, 

young. 


Advance, 

hetero- 
zygous 
young. 




5 

12 
41 
81 
75 
58 


1.05 

1.G2 
1.36 
1.97 

2.31 
2.91 


9 
11 

125 
159 
149 

123 


2.80 
3.93 
4.40 

4.63 
4.80 
4.97 


".ii 

-.16 

.61 
.34 

.60 


.47 
.23 
.17 
.17 












Total advance 
Average advance. . . 










1.86 
.37 


2.17 
.43 



Table 48. — Relative frequency of cross- 


overs among 
two sexes. 


the gametes formed by Fi rats of the 


-. 


Fi parent. 


Dark-eyed 
young. 


Red-eyed or 
pink-eyed 
yellow 
young. 


Total 
young. 


Percentage 
dark-eyed 
young. 


Percent 
gametee. 




Male..!.'!. 
Female. . . . 
Male 


101 
73 
699 

556 


837 
703 
1,046 
731 


776 

1,745 
1,287 


10.8 
9.4 
40.0 
43.2 


21.5 
18.8 
19.8 
13.5 
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